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(57) Abetract 

PROBLEM TO BE SOLVED: To enable the creation of 
highly precise Images even In the case of Including 
irregular measurement signals by using sensors 
vvithout obstacles to Intenrupt signals in determined 
signal transmitting paths as appOcation sensors 
and using the signals measured by the application 
sensors. 

SOLUTION: Image data measured by a surface 
shape measuring device is read, and 
three-dimensional binary data 420 is created to 
two-dimensional multi-value data 410, which is one 
of the read height image data of all the sensors. 
Next» a signal transmrtbng path 430 connecting any 
sampling coordinate point 440 and a receiving 
sensor coordinate point 450 is detennined and the 
sensor Is taken as an application sensor candidate 
in the case of the absence of obstecles to interrupt 
signals in the path 430. Then this process is 
repeated on whole the XY plane. AppDcation sensor 
candidates on aO the sampling coordinate points 
and further application sensor candidates on aD the 
sensor height image data are determined. The 



sensors that are the application sensor candidates 
In both cases are determined as reconfiguration 
application sensors, and on^ the s^n^ measured 
by these sensors are used to detemnine the values 
of sampOng coordinate pointe. 
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mi^h^^y^t^Wf-m^^^m^^L. m& 
lt:m^mm^zi5\^xm^im^i■mm5tl^^ 
L^j:\.^^y^i:mm-<zytkL. ^m<'y^iEti-ty 

■^ilSm-^y^b Lxm.'T&JMb . 

±ssMm-^y^X's^mitzm^<^i^t:m\>^x. ^yro 
yi^mmj^i^zmm^^-thxmb. t:istt. 

mm^smmizi5\>^xm^^mrtmmii!!atfi^ 
Uj:\>^m^y^<Dmm^i:m\^x. ^yroyfm 

m^izmf^mi^i^ijim^:. nmmmiz}5\,^x. 

b-t;^m^s<x7mmm.. 

±mmLrz3i!K7tmmi^m\'^?,ithOiz. mm 
<7)m<r>mmi:m\>^x. ±mm^B^imtzmmm 
m-^mmmEL^j:\>^-biy^i:mm-^y^b Lxm 

:ibimbthm^3d:7mmm. 
immAi mL(o^y^^mmmtzmwL.m 
^ifronmyi^':c^'h (wcrmn^bm-) i>zx^^ 

^y^xmiL. m$td::'f—}^i)-hWmmt:3 
X. 

1 ^mmiti^ yhiznvx. m<^-t y^x-nm it: 
m^tLt: 3d3tmmi)^^. mi¥±.<^^yr u y 

H(x.y) =Ia(x.y) / ( Ia(x.y)+ 
=1 b(x.y) / ( la(x. 
B(x,y) = Ia(x,y)+ Ib(x.y) 

H(x.y) .-fyrvy^mmix.y) fcrfev^TS-fflSit/c 
B(x.y) ■.■fyruy-/mm(x.y) tfev^TH-aistut 



i^ms^b^-ty^bii^m^^^Siiyi^u ^ 
^it:m^mmizii\.yxm^rmtmmisi}^ 
^Uj:\^-^y^imm-ky^bb. wmKo^s^h-t 
y^^^m-^y^b Lx^f^ixmb. 
±tmm'^y'fx'nmtfzm^cr)?i.m^^x. ^yrv 
y^mmAizmmi:yi^i>xmb. ^-tts. 
zbimbi-?>m^3'd:7mmm. 
iwtm5] nm4mfm^3dstmsmiz 

±Mm^^'^^zi5\,^xm^^m;tmmm^ 

^^izm^ti^mmcomzmmti. nbm 

imme] mm4mm,^3d&mmmiiz 

±MmmLt:3d&cmmmm^^hRh*)iz. mt^ 
(oimmmmim^^x. nm^omj^izm^r^ 
JSrthmmmEL^j:\'^-ky^i:m'kytb Lxm 

:ibi:mLbth^m3!li3d:jmmm. 
[00011 

mmmy(^3d&twrmmi>zmu mm 
mmmimizmth t>«o-c-j>s . 

[0002] 

■t. *lt«J^»±. W-ifi-'y h 2 0 1 *>/i>U— r3t 

2 0 2 i:tmmzmu zcom^^. 4o<^p so 

(Position Sensitive Detector ) •fey-!f2 1 1~2 1 

^(x, Y. z) 22 1^ wm±ff)mmm(x, 

Y) 22 2. •fe>-9-tCfc{tl.m#Sfijia (X. Y. 

z ) 2 2 3 J: 0 . w.mw±cDmMm^z)3n^^m 
mmti>, psD-ty^ii^ m^mim.izmtx2 

(5^1 ) xsmmthzbT. mm^^f-^sfifi 

[0003] 

Ib(x.y)) 

y)+ Ib(x.y)) - (^1) 
Ia(x.y) tt^yrUy^'JlgCx.y) ^^i3V^•Ct^a!l$^^5t 

ib(x,y) -.^yroyi^mmix.y) izii\.^xsm^tu:: 

PSD2(^ft-^« 
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01Si;^PSD-fey-9-21 1-214) $rii^LJt* 

b 2 0 1 ¥i^-rmmit^mkm-tyro yym. 

=f-!Silta^v^-ftt*»l:^l6$ii-S fc (c J: 0 . 1 

mm^\imLx<r>i,ffyvhhifi. a^a^hm^^ 
^sd^Timw^m.izmhmm'MmmtLxii. # 
•fev-t^otf-afficoT^ {zzx'\i4-o<7)tmm(r>w-m 

(ic-c(44-p<7)ifaMioifcMi) 

Image (I, j ) = (Sensor H-Sensor2 ) /2 



[0004] 

M^'-^xmm-th , i^—mMj-- >y n s o i *^<i>MM§ 
mt. z(r>m^i-^y^3iom3 2ox'itmt 

i.-ty^3 2 OTJiiEJIKirRSt^es 2 1 i:ftmtl 

-ty-y-S 1 0T'{iSPB?f<c3 0 3i:-fey-»fi:(7)^tC. 

imtrtwms o 4 1 ut#^e^«. . c:<o^:«6. 

yifS 1 0{i5E^mi^t^^ffitSC:i:{:^r»). -fei^S 

1 ofciiM-tsfi-^Ji. mmi-t^(r>mx^zMm^ 

mmt^K^i'fti^ )^^^y^j:m^3 l l t^rO, 
(TE (iC2) SlRffi^tOJIi 



100051 



Image (I, j ) : Hffi^^tutB^r-^ 
*^I4; ±ticr,Xo^j:mk<r)f^m^z^^X^j:^ilfi 

v^T. fhS!lUv:«i:cOT-^'*-i^lo<0^jSM«iS:^ 

w ^^3Wtnmms.um^3dammmiz 

[0006] 

■fey-fCti-ilU. i[mii^T-:!^i)^hmmmmi:3i!K. 

itmmi:M(:tmmmmm^fjd^^3d:yt 
mmmzii\^x . i j^^mm^itf^ yvmix^m. 
<r)-ty^xifmLt:m^<r>m^^(>. i':>(7)mim^-t 
mimmmma. fmirc3d:j€&mmiii-h. w. 
m^±(0^yrv yym^t^-ty^t ^m^m^ 

m-tmmii3^^i^j:\'^-biy^mm-^y'ft 
mmc^ym-^-^y^^^mm-ty^b ix^ti 
jMt. ±Mmm-ty^x'M^muz{m<r>^m\>^x. 



Xol,ZlX\'^ti><^Tt>l, 
[0007] *^aBOil^2fcfESJ03fc^35iC7c«- 

•mmii. m^issM(om^3d&mm^izti\.^ 
X. mm'^m^smizt3\>^xm^^m(ttfst>sm 

^L^j:\>^mm^y^<7)9mm^im\<. ^yruy 
vrnm^tzmmtrm^ixmi. s^mmMnzm^ 
X. mi,zm±t^^^m^MzmmthXoizL 

[0008] :^wmmim s {:issi«03^^ 3 wm 
^mi. mmism(7)m^3<$^mmmizii\\ 
X. .i^mtnti3Wcm.m^m\^ii^*)iz. 
w^m^^mmm\'^x . ±mm^&mmm 
^rmtmmm<^t^j:\>^-ty^imm-^yft 
Lx^-ti>ioizbx\<^i,i><ox'ht, 
[0009 ],*^m<r)mm4 iz§m<ot/f^^3<ifgm 
mrnii. mm-^y^^m^j:mmzmmL. is^* 

i3}X7iSEmxmt. :^^)>^-^mm^m^-t^j: 

3»5aw^r&t:*5v^T. ^mwt^^yhnznLx. 

mj^'^yrx-fcmLtzmi<rmm3^^ . i -^<rm:^ 
•^mmm^mii. smLtz3)!i6tm.'mi}^ 
i^. ma^^myrv y^mmj^t^-tyi-tm^ii 
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m^izmmiyi^ixuti:^tiXoizi,x\^i 

[00101 :mmmm s i:^3&<otif^3d:m 

X. ±Bm^B^mi^i5^^x. m^imm-tmmm 
im&uj:^^mm-^y'fmmm^-m\^x. ^vr^) 

[00111 *«BB<0lil^6 ^^fgtt<03t^3<5C7ct^ 

mm\i. it^4fEii<^^3»:7clhMfratfcv^ 

X. ±.m[mLti3)!K.7tm.'m^m\^ti^i>^\.z. w. 
im<7)n^m^mm\^x. ±Mm^^mi,zm- 

[00121 

3K^3»:7cH-«a^tl/3t^3<J5cH-«*rffiT'J>o 
X. 3»5tfiBffi«^fflV^T. ■9->'rUV:/ffig^t-tr 

w^mm^3wmm)imi.zmL. mi. 

xmit:mLxmm-h, 

[ 0 0 1 3 1 0 Hi. ^wn<mm7imm i tfetts . 

h, Eifcfcv^T. t-f, ;^7''yri 1 oii, ^m. 

Xr-yri 1 Hi. XT y~ri 1 OtCfcV^T, ±^ 

atf;?.r-y7T$)S, S?;?^3itiX7t^§B®T-^Ji2 
acTcU^iJlctSJrt^fi. #BS<iJi#^Sfi[«tcfc«tS^ 

^^y^tmizm^x. m^imm-rh'mm<^t 
mm^t9mizi5\,^xhim-th, XT>yn 12 

I.. ii7)amT-^'ii, s\-m^iimmzis\^x'»m 

aJiiajb-f . W;tJJiS$B«T-^<?)fl!s. »iKB«T- 
[0 0 141 <5^{:. XT>yri2 0{i. X^vTl 1 2 

x'm-iLA.fimmmm-9i}^t:>wm mm. 



rx'hh. 

[ooi5iX'r>yn2Hi. mfttwmfi'i^m 

^!esm.i'^ox7-/yxhh. L^\M(m.mif^WL 
^Lxhhmm^^hi)\ hh\^\i\LxvyyA^. 
i^<r>2m.mM^m\>^xnmm^t^m^(^h, 

( 0 0 1 6 1 X-r -yr 1 2 2{i. 2m.^tlfi.m)izn 

WiLTd^hXT-vyx'ht, 
[ 0 0 1 7 1 xr-yr 1 2 3{i, ^-^fttzmmmz 

ht. x.-yir£.mm:^ibtiimtLx\i. mum 
%^iximmmzn i,xmsmmmt*)m.vx'fs 

mmmmmzx o . mmitii^^h^ t {c i o , 

[00 181 $4.fc. Xf-yT-l 3 0{i. X7^-yri2 

3xm.^ixfi3i^yifimsmzii\vxi. aaso-tyi?- 
•ti.Bmsffi)S«M-cj)^. -eo«M{4, ^?■y7•l;y:?' 

LTi^-rsxT^-yT-i 3 1 . m/m^^wzmm'^ 
y^m-i^mki^«ihxy-yn 32if>t,^h, z.<r)X 
T-/ri 3 l*»4>X-r>yri 3 2i&X'y>'lSfim«(=*3 

[00 191 -eLT. XTy7*14 0{4. X.yi^^a«Sa 

T-yri4 i*-4>^:i.. zzx\ mmmi:^ibi,>mb 
Lxm^min-yx^^hifi. ^(m<^mm\^x{» 

[00 201 ±fEi5!S7D-(Ct5V^r. Xx«yri2 0 

x'^i. ^ffls-rs^tti, XT-zrisotzmm 
mmmm^^mtzfttx^uii: < . xt^-zt i 

4 0{i^B&-tl.. 

[ 0 0 2 1 1 ll4tll7SrfflV^rxr'yri3 1 

XT>yr7 0 0J4. *llit<0J^l{^t5V^•C. 3»5Bfl[ 
(2»[:$iTJt3<Ji5cT-^) Srfflv^SBmSfll 

mmizmm^tii,-tyfff)m^^i^hmxh 

S. cnJi, 04ics^f idtc, ^-fXr-zTl 1 IT 

M^a^Jt'^•fe>'1^^o©§B«T-:^'OF*Ico i oo^s 
mmr-^ iid^^^m^f—?) 4iot=^fc. 3<j: 

7E2€T-^'4 2 0S:^-ri> (XT-y7"7 10) . Cl 
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ami:. xY^^mizuLxnw 3Wtrr-9(n2m. 

[00 22] JJJt. X-r«yr7 1 Oti^i^-r. ^<W. 

yru yy^^A 4 0 h^m^y-^w^A 5 0 k s- 

{Xr- '^ri 2 2 a ) . 1 ix 
{f. Saffl■^r>i^^: LTIEIi^S (Xx-7r7 2 2 

b) . ijd>fim:wm<ryky^Y^miznLxm'&L 

3) 

[00*23] -etT. Jiie5!ia(XT-yr7 0 0~Xr 
vr7 23) Sr. ^■fe>-9-tci3ft$^SBIfex-:5't^ 

SSI8)gjaffl-feyt<^5:^l^5 (Xr»/T7 3 
0) . 

[ 0:0 24 ] mtr, ^^tikwmmm^y^^ 
w^nmm^y^hLx^i^h (xt-^tia 

0) . 

[ 0 0 2 5 ] ^fe. :^m&mm. 1 -Cji. ±IBB«f¥fS 

^<o«i&{i. ^y^mmmA3o-km^Aeoi.z 

SiSiL. ^S)^4 6 0rtfC|t«ii*|*q|q£fS*»if3*>^*'J 
[0026] feLhcOj; d fc. *IIM<7)je®l fcJ: 

^3»:7atS!i^aai^5K^ 3»5cftay*atcj:*tjf . 
fia^afcoi ■J m^^mizawzmm^ 

(H3tjitl5tS. Tia (^3) #M) ^fctiO. n- 

[00 27] Imaged. j)= Saisor 2 -(5^3) 
Image (I.j) : W^^^tltzmmr—^ 

tit. im&mmixu. mm^Bm^\zii\.^x. 



y-^mmm^^m^^x. ^yr^yy-zm^Mizmh 
mmm:^!^h>ism:. ^Li^mLiiziiwcn 
^^mtm.thw^m^\izmmthz t iisrercfc 
0. x^yri 1 ix^^^ti. =s•■fe>^^•c 

B^StifiitSaaargSr |6]±$-iirS t ifiX% . «BSEX;U 

[0028] (m.<mm.2 > jut. *%bB(?)^^3 
mmme\iznmhm^3dsim^wm^ 
^3'd^mmxh'>x. m^w^Wismmoiiz^ 
ismimm i fcj; s 3<ji5casft?sfc^ti5o 

%^3d(.mmm\iz-o\.Yc. msmmsimLV 
xumth. 

[002 9] H5t, WLm'—^m^.-K. m^^& 
y^f—r)Vi^m-^'m.i,zo\^xyf.-f, ll5(^^5v^ 

nLXy*-'7'vY^m^'tro. 
3»:7c1pg^#^/i^><7)Tfcl.. 

[ 0 0 3 0 ] iJcC, XT. 77* 5 2 OJi, B^B^B^I^t 

m\^t,Khmm^y^<nim)mtt'mt:T-zrMc 
•fh^mx^-yrxibh, XT>yr5 2 Hi. sp^Mtfg 

m^tLx^i^hXT-/rx'hh. hh\y\t. isiHf 
i8jcfe{ti.gPiax -/ i^ii>h<r>mih<7)'mim^\,z=t)i> 

[0031] Xr-/7-522tt, Xr-y'r5 21X^ 

otitis. >y iyl5mmi<nmyr u y/ffiS^tisv^ 

x^thxv-vrx'hh. mm^Lts:\^m-^ 
y^-^'di^-fhm.<nwmi. mmmm rnm-h 
0. ^^y^t-kx<7)n^myr^)yym^j^bim 
m^^mm±}izmmi^j:\^-^y^mm^y^t 

fj^-ri. (07. XT-yr7 2 0#B3) . 
[003 2] -eLT. XT>yr5 3 0{i. ^^^it^:, 

Bfii»ifi^afct}v^Tffiffl§*iS3iffl-fe>'-9-<o-feyi?- 
ti.. fhaisifc*3fti.-fey-»mA«8fflOT^'c> 

IByte/PXEL 02»5cBa5iJt:IBSL.. #e^-fe;WC 
fctt*Slffl-feyi?1S#^. h>h(W/OFFt^^|,. 
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'*2»C7cii^lc?SfiS§nS. 

[0 0 34] ;;^T /r6 2 0{i. msx^^tdtWk 

m^tiumm,^ y^^-zf)Vf—9 \t 2 ^■a^Wiz 
im^iik>. ;^x-/r6 3 0tt. mmm&m^^o 

[0 0 3 51 ^(nkotp^m'mmii.ziih^^s 
}!>sm^mzi^ix\f. ±smmuz3wtmmm 

( 2<Ji:jc^fiT-^'*»<5>4^§nfe3i):7c2€T-:J' ) 

m^wmi,zm^rimfhmmifi^i^j:^^^> 

m\:mimmmtwm-ii^iiz. t^m 
o^y^-m^$mim-rhzbif^-ct. mmmmi 
m^t^±.^^i>iibi}n'^&. 

[0036] 

^^^3d:ymmmm^zi:tLii. micr)-^y^i:m 
mmizwMU mkmz:j^^)\^^-i:mt. 

*»A>&liJ$*i.Sx*;pdf_Sr«.-feyrctHa!lL. ffSUL 

-^^7^-:5'*»'^1iJ[:^*-lSlr3<>:7C^raT'^L. x^;P 

mmmm^'^ o . 3»5aHffl^a^ci}v^•c . 

li. mmLt:3^X7cm.mipi^. mi^±m-yrv 
yymw^b^^y^b ^t^m^^imti^L. 
^ Ltzm^^m^za^^xm^rmttimm'^ 
^L^j:\.^-^y^t:im^y^bL. nmi<nmLth 



^y^iism^i^b Lxm&-thxnb±sim^ 
y^x'^m^iit:m^<r>?>.m\'^x. ^yrvy^mm 

Mzmimim^^xmb Sr-lrtf J: 0 iz lt:i>(r>X 

i^mmnzmmmmm^mxii. sii<o&s^sa 

■t^)ifffi*K^^L. ^tiwymm^y^xmi^ivfi 
x\ mmmi&mmm±^-^hzbifiT^?>b\.^ 

[ 0 0 3 7 ] *^H^<^lir^2fc:*>*»S3lfi^3 

ixummmizxm. mm i iB®i<7)3K^5C3 jj^ew 

•thmmmiEi^j:\>^mm-^y^mms^im^^ 
X. ■^yr^)y^^mmz}5ntmim:^^Tmi. 
mimmzi5\^x. ^^izm^thmm.m<^!^izm 
M-t&XoiizLfihnxhh. wiitcio. -^y-m^ 
mt:mmmim!^'tizbT. mmmmsmm 

[0 038] *5|Bg<^i»*«3{C*>*»SM^3 

»5cn-S!^afcj;Wf. a^iiEm<7)3t^*3»5cti- 

B^m^iizm^t:m:tiwmimiEi^j:\>^-^y^i: 

mm'ty^bLxm^-thXdi,zLrzij(nTh^. zti 
J; 0 . mmff)mmb -t mn^mm 
md!f>t>f'ibmmm-^^-^ yv-im^T^ . n tat 
ma^immim-t^m^iz. mmno-^y^^i^ 

[ 0 0 3 9 ] ^fc, *l|HB«ft^4 jte^3 

»5cfi-S!i^»cj:tnf. mL<7)^y^im^j:mmizR 

iiSx:^;l.df-S-#-fe^-Cth5!lL. tfiaLJ^r-^'** 
'?>1*«?*ffimSr3aj7C^Tt«l^Ls 

in^.^fm:3^^iMmmizi5\.^x. ijsottsj^f 

mmizti^^xii^rmtmmti^L^s^^-ty 
■^^mm-ty^bt. mmm<^y^=^i>-ty^t:wm 
•^y^btx^i^hxmb. issm-^^y-^xmL 
}t^i^o;^».$rfflv^Ts ^yrvyy^Aizmim 
m^hxmb^^t!Xoiztt^i,0)X'i)h, ztiizx 
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[004 01 *7t. *»BB<Dit*«5fe:*>*>S3l£^^3 

:^lbt^X'^?>t\^d^^ii^n(^tl&. 
100 41] ttz. *^BBcOii^6 tie®c03fe^^3 

}}dmmmi,zitu£. moMAmf^^i^swm 

ithOiz. mki^<^mmm.mmm^^x. ±Mm^ 
mmizm^rmrtmm^ifi^L^s^^-ty^m 



m-ky^bLXW^^XdizLiiiyOiXhi. ztitz 

mmmLmthm^iz. mm-tym^im 

t i)^X^ S fc V ^ 0 ^^i!)mt>tli . 

mil :^m<^mmmiizmi.mmmifii 

[02] :if^m(r>MM(.t^j:hm.<0^yV-t:WMlt: 

[05] :^mf^mmm2 \izmh . °mmf- 
[061 i^wm%mnm.2\zm^>, wm^y 

0 

[07 1 i^mnrmmmm.! tfctti. . B^Bt^ 



[02] 



[031 




201 : L — ^ZLZ.y V 

202: 

211—214 : PSDiJ>if 
221 : U-lfSWilSa 
222:«^«U:©m*^*» 

s««>tt 



310 



304 



Sensor 2 




320 



301 : U— tfRSW^^i Y 
302: U— !/3^ 
303:gt«?K-f>h 

304:ei&« 
310^: 1I>•9■ 
311:<^'rA^^JSW* 
321 :IEft«5H3K 



H(x.y) 
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( START ) 
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( START ^ 



( end ) 
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( START ) 



I 



C 



END 



3 



'S610 

'8620 

'8630 
8631 



!(9) 000-230815 (P2000-23JL8 



107] 



S722a- 



( START ) 
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-S700 
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S720 



-S722b 
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S740 
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